Abrus agglutinin inhibits oral carcinogenesis through inactivation of NRF2 signaling pathway.
Abrus agglutinin (AGG), a heterotetrameric type II ribosome inactivating protein isolated from the seeds of Abrus precatorius shows potent antitumor activity in different cancer models. We examined the role of antioxidant system in modulation of the anticancer activity of AGG in in vitro and in hamster model of oral cancer. AGG promotes apoptosis through accumulation of ROS in CAL33 cells. Interestingly, our data showed that AGG decreases the activity of antioxidant enzymes including superoxide dismutase, catalase, glutathione peroxidase in CAL33 cells indicating antioxidant enzyme inhibition leads to AGG-induced ROS accumulation. Moreover, AGG inhibits expression of NRF2, transcription factor which regulates the expression of antioxidant enzymes in CAL33 cells. We found that AGG induces autophagy stimulation and loss of p62 expression in CAL33 cells. Furthermore, it showed that NRF2 expression is restored in the presence of 3-methyladenine and Baficomycin-A1 establishing role of autophagy in modulation of NRF2 through p62. Our study showed that AGG significantly inhibited tumor growth in DMBA-induced carcinogenesis. In immunohistochemical analysis, AGG-treated tumor displays higher caspase 3 expression and less p62 and NRF2 expression in comparison to the control. In conclusion, AGG-induced degradation of NRF2 through autophagy leads to ROS accumulation dependent apoptosis which might be used for treatment of oral cancer.